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Issuer
Capacity to

Assess
Climate Risk

\/ CA Govts have a mandate, talent, and
capital budgets / financial plans

szev There are fools and data with forecasts
5’»’ from global climate models

Climate risk info can be localized
(downscaled) to visualize risk over time

I_ Historical studies have made forecasts
of material loss and damage possible

. Issuers can adapt capital budgets /

L= financial plans to disclose climate risk



California law (SB 379) Mandated

Assessments of Vulnerability

* Required all cities and counties to
* Address climate adaptation and resiliency strategies
* Applicable to the city or county
* Inthe ‘safety elements’ of their general plans or FEMA-

mandated local hazard mitigation plans
Learn more at ResilientCA.org

e Key question
* Isthisused in capital budgets / financial plans?


https://resilientca.org/projects/bf4c7799-3157-4cf0-ba4d-894f1ddcdf7a/

Local Gov't. Approaches to
Assessing Climate Risk Vary

CA publicly available tool: CalAdapt
Helpful access to data from global climate models
Needs more work to localize risk to assets

Some Cities and Counties have localized risk

Still challenged to integrate with budget & finance

A A A A A A A A A A A A A .



CalAdapt is a Starting Point for Climate Risk Assessments

COI'OdCI pi‘ Tools Data Help Blog Events About

Explore and analyze climate data from ——
California’s Climate Change Assessments

Cal-Adapt provides.the public, researchers, government agencies he Cal-Adapt
and industry stakeholders with essential data & tools for climate enterprise and our mission to
adaptation planning, building resiliency, and fostering community D '
engagement.

. . . . . Latest on Cal-Adapt Blog
o Looking for climate data for California's Fifth Climate Change Assessment?

Visit the blog post on accessing next generation climate data

Empowering Climate Resilience at the

~ ir a1 . . — ~



CalAdaptis a Toolkit

&G e

Local Climate Change
Snapshot

A starting point te get climate impacts
for your location.

&6
Maps of Projected Change

Maps depicting long-term (30 years)
changes in annual average
temperature and precipitation.

e

Snowpack

Timelapse animation and monthly
averages of projected Snow Water
Equivalent.

Y,

o0
Annual Averages

Projected annual averages of maximum
& minimum temperatures and
precipitation.

60

Extreme Precipitation Events

Changes in intesity and frequency of
extreme precipitation events.

EXPLORE

v

Wildfire

Annual and monthly averages of area
burned and decadal fire probability for
4 GCMs, and 2 RCPs.

]
L

Sea Level Rise — Coastal
Inundation Scenarios

Explore the extent of coastal
inundation associated with Sea Level
Rise and a 100-year storm from two
different SLR models.

EXPLORE

Extreme Heat Days & Warm
Nights

Projected frequency and duration of
extreme heat days and warm nights.

Cooling Degree Days and
Heating Degree Days

A common proxy for energy needed to
heat and cool buildings.

for Accessing Global Climate Models

Extreme Weather

Extreme weather events for baseline
and future climates.

-
Sea Level Rise — CalFloD-3D

Maps of inundation during 100 year
storm events with projected Sea Level
Rise scenarios.

Y,
b ¥

Streamflow

Charts of VIC routed and bias
corrected streamflows driven by LOCA

downscaled temperature and
precipitation.

EXPLORE



CalAdapt: Sea Level Rise

SELECT MAP DATA LAYERS
CoSMos

CalFloD30-TFS (5m)
CalFloD3D-TF5 (50m)

Showing available data for €oSMeS and |CalFloD3D-TFS (6m) and | CalFloD3D-TFS (50m) under
a median flood scenario for the 2080-22100 period.

Learn More ()

Q}, Search for a place name or address

SELECT TIME PERIOD
(O 2020-2040

(® 2080-2100

Learn More (D

SELECT FLOOD SCENARIO
O minimum

(®) median

O maximum

Learn More (@)

San Frangisco . Mountain Hous

Hayward

Fremaont

) mapbox




CalAdapt: Wildfire

Decadal Averages Map showing Modeled Annual Area Burned over 2090-2099 under a High Emissions (RCP 8.5) Learn More (D
Scenario and Central Population Growth scenario for HadGEM2-ES

SELECT SCENARIO

I Locations outside the combinad state and federal fire protection responsibility areas were excluded from these O Medium [RCF 4.5)

wildfire simulations and have no wildfire projections.. These areas are shaded in gray. ®
High (RCP 8.5)

Learn More @)
SELECT SIMULATION
+
(®) annually
- O Monthiy
sl ke City A
. ; Learn More (D
SELECT MODEL
HadGEM2-ES (Warm/Dry) v
Learn More ()
t. Gedrg
as Vega
alf
I
Area burned (hectares) k
- B ]
1 25 50 78 100
A .
. I T # = No Data
K L )
SELECT TIME RANGE
[ T T T R T T *
1540 1970 1980 1690 2000 A 2020 2030 2040 2050 2040 2070 2020 2090
-1969 -1579 -193% -1959 -2009 2019 -2029 -203% -204% -2059 2069 -207% -2089 -209%




CalAdapt: Max Temperature Rise (Mid-Century)

CGI’OC’GP‘ Tools Data Help Blog Events About
_ Explore projected long-term (30 year) Annual Average Maximum Temperature *
ABSOLUTE VALUES CHANGE FROM HISTORICAL BASELINE
Mid=-Century High Emissions (RCP 8.5) v
W
Maps of Projected Change X

Change in Temperature (°C)

Change units: (i Metric

Select boundary: None -
selectmap view: | | SINGLE [ ] swiee
Diowen load:

o ABOUT THE TOOL




CalAdapt: Max Temperature Rise (End of Century)

Cﬂl’ﬂdﬂp‘l‘ Tools Data Help Blog Events About

Explore projected long-term (30 year) Annual Average Maximum Temperature *

ABSOLUTE VALUES CHANGE FROM HISTORICAL BASELINE

End of Century High Emissions (RCP 8.5 ¥

Maps of Projected Change

Change in Temperature (°C)

Change units: (il Metric

Select boundary: Mone -

Select map view l SINGLE m SWIPE

Download:

n ABOUT THE TOOL




CalAdapt: Extreme Precipitation as Stream Flow

American River at Fair Oaks, California

Projected changes in Annual Total Unimpaired Flows by water year for March, April
and May under a High Emissions (RCP 8.5) Scenario.

MODELED HISTORICAL FUTURE PROJECTIONS
Baseline (1961-1990) Mid-Century (2035-2064)

Change Period 3 Change Period B

22,985 =

Learn More (i)

10 YEAR RAMGE

3,440-45,886 -*

Learn More (D

3D YEAR RAMNGE

4,134-72,956 <=

0,000 Annual Tetal Unimpaired Flows (cfs)

=]

70,000

1920 1940 1960 1580 2000 2020 2040

W Observed CanESM2 (Average) W CHRM-CMS5 (Cool/Wet) B MIROCS (Complament)

Source: Cal-Adapt. Data: Routed Streamflow Projections (Scripps Institution of Oceanography),
Unimpaired Historical Streamflows (California Department of Water Resources),

Change Location &

FUTLURE PROJECTIONS
End-Century (2070-2099)

Change Period B

30 YEAR ANG

22,109

Learn More (3

3D YEAR RANGE

2,948-60,043 -

| Ii | F
| |
I | | \ | |I'
| 'l AV |
TN V1A U
AWl g LIATAIRYA L TAT
T VR T 1 Il-'| i
i 1" | L I | "u'l
! ! 1i{ i 1.1, 3
.1 i I. | 1
2060 2080 2100

SELECT STATION

e
lynchburg Hill

Zuer

Learn More @)

SELECT INDICATOR

@ Annual

(O Monthly

Learn More (D)

SELECT MONTH

McCul

CanESM2, MIROCS, CHNRM-CM5
Learn More )



Climate Risks Need to be

Localized and Monetized

e Localize

e CalAdapt
«  Wildfire
e Sealevel Rise (but will need tides + precipitation)

* Getto parcel level projections, 2100
* Urban Heat Island Effect (Temperature)
* Flooding (Precipitation)

* Monetize
* Isthisused in capital budgets / financial plans?



Example of Localized Climate Risk: City of San Luis Obispo

CITY OF
S4n LUIS OBISPO

LIVING VISITING GOVERNMENT SERVICES BUSINESS | WANT TO... Q

- COMMUNITY DEVELOPMENT

Key Information &
Reporting

+ Cannabis

- Planning & Zoning

Government » Department Directory » Community Development» Planning & Zoning » General Plan »

CLIMATE ADAPTATION AND SAFETY
ELEMENT

+ Zoning
Zoning Map
Specific & Area Plans
Planning Permits

Font Size: a8 Share & Bookmark | Feedback )& Print
Tiny Home on Wheels

The Safety Element of the General Plan was last updated on
- General Plan January 17, 2023, in accordance with state law (Senate Bill FAQ Box

379 Government Code Section 65302) that requires integration

Housing Element of comprehensive climate adaptation and resilience strategies, Will a traffic impact
) the City applied and received a Sustainable Communities Grant study be required and if
Noise Element from the California Department of Transportation. so what is the process?
Safety Element Under state law, a safety element promotes protection for the How do | apply for a
community from unreasonable risks related to slope instability, permit?

Conservation and Open

seismic activity, subsidence, liquefaction, known geologic
ClassTHcation. Schwab Space Element

hazards, flooding, wildland and urban fires, tsunami, seiche, What type. ?f approval 15



Example of Localized Flood Risk: City of San Luis Obispo

L ] san Luis Obispo City Limits
Digital Elevation Model
8 Elevation NAVDES (ft)
2763

0.0
] Analysis Reglons
I Ecluded Areas
Q100 (Future)
Depth (ft)
B o-1

1-2
-
| ER
| KBS

1L ] san Luis Obispo City Limits
~ ! Digital Elevation Model
g S| Elevation NAVDSS (ft)
. 2763

0.0
/ : Analysis Regions
- Excluded Areas
J Q100 (Future)
Depth (ft)
B o-1
1-2
Bl :-2
| ER
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Example of Localization (Climate Solutions Intl.

PoliceStation_example
[ PoliceStation_examp

Urban Heat Island +

Climate Change 2100 (C)
13.3327

7.33272

0.04
1

0.09
|

0.18 Miles
|

profes

Pa,.

)
x\)‘\

=

2

°
©

Travjs
{n)

Garth Tef

Performers
Park

420t

Esri Community Maps Contributors, City of Gaithersburg, Maryland,
MNCPPC, VGIN, © OpenStreetMap, Microsoft, Esri, TomTom, Garmin,
SafeGraph, GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, US Census
Bureau, USDA, USFWS, Sources: Esri, Maxar, Airbus DS, USGS, NGA, NASA,
CGIAR, N Robinson, NCEAS, NLS, OS, NMA, Geodatastyrelsen,
Rijkswaterstaat, GSA, Geoland, FEMA, Intermap, and the GIS user
community

PoliceStation_example
[ PoliceStation_examp

Moco GFA 2100 500yr
24hr depth

. 125.5
0

0 0.05 6] 0.2 Miles
| 1 1 1 | 1 1 1 |




Why Disclose?

* Don’tletfear of public reaction prevent disclosure
* Datais already out there! (Riskfactor.com)

 |t’s designed for residential (30-year forecast)

* |t’s not the right data for Cities/Counties
* Cities and Counties need to show they know
* With better data for their purposes

* Incorporated into their planning and budgeting process

A A A A A A A A A A A A A .



Example from Riskfactor.com for Residential Risk

Flood Factor Fire Factor Air Factor Heat Factor

Madonna Flood Map
oA First Street ' N * e -{ 1 Eae ;." - -:1
% ; .. .. : ’ Y
— - e ‘. ’ ..
4 - . - ;'f;e‘ o.. . .
'.. - — ,‘ LS L] e
“ee, , A % f.. . Y
. «* l'» . .
% N\ ‘..- A :.\'- . . ,
‘.‘.:.._-;,!\’w{ L /‘§\ . .
M £ - /’\ .
% - . ¢ .rv)\
@ - L 19 . 3 ‘./A y .
. .’ ‘...‘n. ‘.. . .J.:- . B . \ \ Risk levels
® ‘. . L . :
o.'o'": \\- - { - % " { Wl\flinor Moderate m "n
& R - : . ) «© Mapbox © Op-cn;d;ﬂ?d;p
Community Impact from Flooding in Madonna Find the Flood Risk for Any
Property -

v In addition to property damaae, flooding can cut off access to utilities, emergency services, transportation,



About Monetizing Climate Risk

* The Costof Doing Nothing (it’s a Forecast)
* ADbusiness-as-usual baseline
* Itisaforecastofloss and damage
* Adaptation brings forecasts of avoided loss and damage

* The Key s to Integrate these Measures

* inCapital Plans and Budgets
* InFinancial plans

DALl ADLDDLDDADA.



Example: Capital Budgets

e Climate Solutions International’s Approach

* |ntegrate with existing capital budgeting process

@‘

SHOW LOSS & DAMAGE

- N

PROPOSE
CAPITAL
PROJECTS

OFFER CHOICES

Users Select
Features for
Adaptation

climatesolutionsintl.com

A A A A A A A A A A A A A

Costs
Adjust

PRIORITIZE
PROJECTS

— D

ENTER
PROJECTS INTO
THE BUDGET

— G



Example of Monetization: Climate Solutions Intl. Software
REVIEW SITE CLIMATE HAZARDS

WE'VE IDENTIFIED THE FOLLOWING POSSIBLE CLIMATE RISKS TO YOUR CURRENT SELECTED SITE. CHOOSE WHETHER TO CONTINUE WITH THIS SITE AND EXPLORE MITIGATION OPTIONS, OR CHANGE THE LOCATION FOR THIS SUBPROJECT.

FLOOD URBAN HEAT WIND

Shel-Mar’ - # ’ .  CURRENT SITE

& . ;' ‘Heights
L .McEIfresh ” LS 9 RENPEE ! 4 \ ) :
W ; f Site Details

SITE NAME

Flood Depth

oft

SREE 2 mily By & WOOdS/«

NCe metery

Expected Lifespan
Site Acquisition Costs

Construction Cost

é _\\-\ -m"\. e i -
Hyattstown ’?‘“ m?-’- - J s Lifetime Operation Cost
Forest/Specialfge " 7 4

Pa‘[l-g-,a

ACTIVE RISKS

Flooding

v
S Hyattstown it Risk During Lifetime
.Open Space
YSpecialiPark Flood Depth
2

Estimated Potential Loses (i)

Urban Heat

Expected Temperature Rise
Likelihood of 3+ Day Heatwaves

Estimated Potential Loses (i)

B | CURRENT DAY +25 YEARS +50 YEARS +75 YEARS +100 YEARS
4ft 5 ft+

20 Years
$1.5M
$22.2M

$10M

Moderate Risk

15%
2 ft

$5.8M | 21%

Extreme Risk

4°c
22%
$10.2M | 35%

Minor Risk




Example of Monetization: Climate Solutions Intl. Software

CONVENTIONAL

© ss8m

(3]

N

BASE ELEVATION INCREASE

060 999

UPSTREAM MANAGEMENT

Ho

4l

FLOODWALL

99 066

RETENTION BASIN

MODERATE
o a-

QuUS
9

o

1\

RESISTANT MATERIALS

ROBUST
- 8-

€) CAPITAL COST (i} 3 ANNUAL COST

) MODIFIED POTENTIAL LOSS i ] ] RESILIENCE DIVIDEND

$5.8M | 21% 0

Conventional builds are what you would traditionally use
without consideration of climate resiliency.

Start adding components to create your build.




Example of Monetization: Climate Solutions Intl. Software

CONVENTIONAL MODERATE ROBUST
©sem Ho 2o ¥ s0% [ 29 e om 100% 225

E €) CAPITAL COST i} 3§ ANNUAL COST

() %99 006 99 060 999 $25.7K $0

) MODIFIED POTENTIAL LOSS i ] [ RESILIENCE DIVIDEND

A g S$OM | 0% 225

RETENTION BASIN UPSTREAM MANAGEMENT

= =
NN

RESISTANT MATERIALS BASE ELEVATION INCREASE

REMOVE REMOVE




THANK YOU!

JAN WHITTINGTON
Professor, U of Washington

CEQO, Climate Solutions Intl.
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Important Disclosures

« The comments, views, and opinions expressed in the presentation are
those of the speaker. The content presented is intended for
InNformational purposes only. Neither Schwab Asset Management™ nor
Charles Schwab & Co., Inc. (Schwab) endorse nor can make @
representation as to the accuracy, fimeliness or completeness of the
iInformation presented.

« Schwab Asset Management™ is the dlba name for Charles Schwab
Investment Management, Inc. Schwab Asset Management and

Schwab are separate but affiiated companies and subsidiaries of The
Charles Schwab Corporation.

CLASSIFICATION: Public | DISTRIBUTION: Institutional Use

A AL LA AL LA LA A AL AL



Benefits of
Strong

Natural
Hazard Risk
Disclosure

\/ Reveals good governance if you have
a climate risk strategy

szv Provides investor confidence and frust
“r in management

Allows the Issuer to shape the “story”,
not the headlines

May reduce market price volatility
|\w
after an adverse event

. May improve investor demand if debt
is issued to finance recovery efforts

CLASSIFICATION: Public | DISTRIBUTION: Institutional Use - »g



Good Disclosure Includes
Discussion of:

Hazardous risk exposure level of severity
Risk mitigation strategy and actions taken
State mandates

Insurance coverage

Capital mitigation plans, projected cost, and financing plan

CLASSIFICATION

mmvv



What Does An Investor Look at

When a Disaster Hits?

« Size of area impacted relative to service area or tax
base

« Disaster response efforts
- Eligibility for state and federal aid
 |Impact to revenues and expenses
« |ssuer’s financial flexibility

« Liquidity and financial reserves

« Abllity tfo raise taxes or rates
« Estimate of financial liability
 Market and rating agencies’ response

CLASSIFICATION: Pubtic | DISTRIBUTION: Institutional Use 30



Los Angeles Department of Water & Power, Power System:

Impact on Trade Volume from the January 2025 Palisades Fire

Issuer

LOS ANGELES CA DEPT OF WTR.. Series REF-SER E
CEGLEHE 01/01/25)=18 02 /26/25[=

CUSIP  S44532NS0
Trade Size EIESkER .

3 Sernes

M Trade Volume History [

(.88

| 3 Issuer |
-0.68
= 400M
I IIII =
IIIII-I.I-II.---- ;

1} Bond
III-

Source: Bloomberg

CLASSIFICATION: Public | DISTRIBUTION: Institutional Use



Los Angeles Department of Water & Power, Power Bonds:

Impact on Yields from the January 2025 Palisades Fire

544532NS9 Muni 96) Actions ~ 97) Edit ~

11/11/2024|=08 02/28,/2025 (=1l Mid YTW MSRB Local CCY [ Mov Avgs Key Events
D 30 1M 6M YD 1Y 5 Max Daily ¥ & Table + Related Dat
Track Annoctate News [

Hl Mid Yield To Convention 3.190
High on 01/27/25 3.790
=3.800

Average 3.228
Low on 11/26/24 2.620
/\ -3.600
/ 3,567
/ L

/ =3.400

=3.000

\ =2.800

F2.600 Source: Bloomberg

18 19 22 2 19 23 ) 6 7 8 ) 13 14 15 16 17 } y 28 ) k) 3 6 12 13 %6 28
/21/25 Feb 2025

CUSIP 544532NS9: Issued at a 2.84% yield in November 2024, 7/1/2034 maturity, $59.7 million outstanding

CLASSIFICATION: Public | DISTRIBUTION: Institutional Use




What Drove Market Volatility?

Fast-moving, uncontrollable nature of the wildfires

Headlines — mass evacuations, images of Los Angeles on fire, 10ss
estimates

Inverse condemnation concerns combined with lack of informatfion on
LADWP liability for the Palisades Fire

Selling by investors with low risk tolerance

Rating agency negative rating actions

Lack of investor outreach

CLASSIFICATION: Public | DISTRIBUTION: Institutional Use

DALl DL DDLDDADA.



What Calmed the Markets?

«  Moody's January 17 report stating LADWP's power equipment did not
appear to be the ignition source for the Palisades Fire

«  Moody's commentary that LADWP's Water System operated as
designed

« Buying by investors with higher risk tolerance

« Containment of the fires, reduced headline news

« LADWP reports of water and power restored to the burned areas, rapid

Phase | (hazardous waste) clean up

CLASSIFICATION: Public | DISTRIBUTION: Institutional Use 0425-6GRW

A A A A A A A A A A A A A



QUESTIONS?

DANIEL DEATON RENEE DOUGHERTY, CFA BRIAN MCCARTAN JAN WHITTINGTON, PhD

Partner Direcfor, Municipal Senior Fellow Professor
Nixon Peabody LLP Research Ceres, Inc. University of
Charles Schwab Asset Washington, Seattle
Management
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